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1 Executive Summary and Official Recommendations

In accordance with the Clean Air Act (“CAA”) section 107(d)(1) and Arizona Revised Statutes
(“A.R.S.") 49-405, this report documents and explains Arizona Department of Environmental
Quality’s (“ADEQ") recommendations to the governor of Arizona to initially designate areas of
the state in response to new 2015 Ozone National Ambient Air Quality Standards of 70 parts per
billion.

After consideration of current available data in the context of available guidance and consultation
with stakeholders, ADEQ recommends to the governor that most of the state be designated
attainment/unclassifiable. ADEQ recommends four nonattainment boundaries for the Phoenix
nonattainment area, contingent upon 2016 ozone monitoring data, and a partial county
nonattainment area for Yuma County.

The recommendations are conveyed in terms of township, range, and section below and the
remainder of the report provides supporting data for the recommendations.

1.1 Township and Ranges for Phoenix Area Data-Contingent
Recommended Nonattainment Areas

1.1.1 2008 Maricopa-Pinal Boundary

If, given future ozone design values, neither Pinal County’s Queen Valley ozone monitor or Gila
County’s Tonto National Monument ozone monitor violate the 2015 Ozone NAAQS, and no other
monitor in Pinal County (besides the Apache Junction monitor) violates the standard, then
Arizona recommends that the 2008 Phoenix-Mesa Ozone Nonattainment Area boundary
continue to be the nonattainment boundary for the 2015 Ozone NAAQS.

. Designati
Designated Area esignation
Type
Phoenix Area:
Maricopa County (Part)........coceeeeeeeeruennes Nonattainment

TAN, R1E (except that portion in Indian Country)
TIN, R2E

TIN, R3E

T1N, R4E (except that portion in Indian Country)
T1N, R5E (except that portion in Indian Country)
T1N, R6E

TIN, R7E

TIN, R1IW

T1N, R2W
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Designated Area

Designation
Type

TIN, R3W
TIN, RAW
TIN, R5W
TIN, R6W
TIN, R7W
TIN, R8W

T2N, R1E
T2N, R2E

T2N, R3E

T2N, R4E

T2N, R6E (except that portion in Indian Country)
T2N, R7E (except that portion in Indian Country)
T2N, R8E

T2N, ROE

T2N, R10E

T2N, R11E

T2N, R12E (except that portion in Gila County)
T2N, R13E (except that portion in Gila County)
T2N, R1W

T2N, R2W

T2N, R3W

T2N, RAW

T2N, R5W

T2N, R6W

T2N, R7W

T2N, R8W

T3N, R1E
T3N, R2E

T3N, R3E

T3N, R4E

T3N, R5E (except that portion in Indian Country)
T3N, R6E (except that portion in Indian Country)
T3N, R7E (except that portion in Indian Country)
T3N, R8E

T3N, ROE

T3N, R10E (except that portion in Gila County)
T3N, R11E (except that portion in Gila County)
T3N, R12E (except that portion in Gila County)
T3N, R1W

T3N, R2W

T3N, R3W

T3N, RAW
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Designated Area

Designation
Type

T3N, R5W
T3N, R6W

TAN, R1E

TAN, R2E

T4AN, R3E

T4N, R4E

T4N, RSE

T4N, R6E (except that portion in Indian Country)
T4N, R7E (except that portion in Indian Country)
T4N, R8E

T4AN, ROE

T4N, R10E (except that portion in Gila County)
T4N, R11E (except that portion in Gila County)
T4N, R12E (except that portion in Gila County)
T4N, R1W

TAN, R2W

TAN, R3W

TAN, RAW

T4N, R5W

TAN, R6W

T5N, R1E

T5N, R2E

T5N, R3E

TSN, R4E

T5N, R5E

T5N, R6E

TSN, R7E

T5N, RSE

T5N, RIE (except that portion in Gila County)
T5N, R10E (except that portion in Gila County)
T5N, R1W

T5N, R2W

T5N, R3W

T5N, R4AW

T5N, R5W

T6N, R1E (except that portion in Yavapai County)
T6N, R2E
T6N, R3E
T6N, RAE
T6N, R5E
T6N, R6E
T6N, R7E
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Designation

Designated Area Type

T6N, R8E

T6N, RIOE (except that portion in Gila County)
T6N, R10E (except that portion in Gila County)
T6N, R1W (except that portion in Yavapai County)
T6N, R2W

T6N, R3W

T6N, RAW

T6N, R5W

T7N, R1E (except that portion in Yavapai County)
T7N, R2E (except that portion in Yavapai County)
T7N, R3E

T7N, R4E

T7N, R5E

T7N, R6E

T7N, R7E

T7N, R8E

T7N, RIE (except that portion in Gila County)
T7N, R1W (except that portion in Yavapai County)
T7N, R2W (except that portion in Yavapai County)

T8N, R2E (except that portion in Yavapai County)
T8N, R3E (except that portion in Yavapai County)
T8N, R4E (except that portion in Yavapai County)
T8N, R5E (except that portion in Yavapai County)
T8N, R6E (except that portion in Yavapai County)
T8N, R7E (except that portion in Yavapai County)
T8N, R8E (except that portion in Yavapai and Gila Counties)
T8N, RIE (except that portion in Yavapai and Gila Counties)

T1S, R1E (except that portion in Indian Country)

T1S, R2E (except that portion in Pinal County and in Indian
Country)

T1S, R3E

T1S, R4AE

T1S, R5E

T1S, R6E

T1S, R7E

T1S, R1W

T1S, R2W

T1S, R3W

T1S, R4AW

T1S, R5W

T1S, R6W
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Designation

Designated Area Type

T2S, R1E (except that portion in Indian Country)
T2S, RSE

T2S, R6E

T2S, R7E

T2S, R1W

T2S, R2W

T2S, R3W

T2S, R4W

T2S, R5W

T3S, R1E

T3S, R1W
T3S, R2W
T3S, R3W
T3S, R4W
T3S, R5W

T4S, R1E
T4S, R1W
T4S, R2W
T4S, R3W
T4S, R4W
T4S, R5W

T5S, R4W (Sections 1 through 22 and 27 through 34)

Pinal County (part) .....ceceeeeevmreeeerennnnns Nonattainment
T1N, R8E

T1S, R8E (Sections 1 through 12)

1.1.2 Maricopa-Gila Nonattainment Area

If, given future ozone design values, Gila County’s Tonto National Monument ozone monitor
violates the 2015 Ozone NAAQS, and no other monitor in Pinal County (besides the Apache
Junction monitor) violates the standard, then Arizona recommends that the 2008 Phoenix-Mesa
Ozone Nonattainment Area boundary be expanded by a small section of Gila County to include
the Tonto National Monument monitor.

. Designation
Designated Area 'ghatl
Type
Phoenix Area:
Gila County (part).....ccceeeeeeeeveeesreceeennes Nonattainment
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Designati
Designated Area esignation

Type

T2N, R12E (except that portion in Maricopa County)
T3N, R12E (except that portion in Maricopa County)
T4N, R12E (Sections 25 through 29 (except those portions

in Maricopa County) and 33 through 36 (except those

potions in Maricopa County)
Maricopa County (pPart)......cccceeeeereeervreeeenes Nonattainment
T1N, R1E (except that portion in Indian Country)
T1N, R2E
T1N, R3E

T1N, R4E (except that portion in Indian Country)
T1N, R5E (except that portion in Indian Country)
T1N, R6E

T1N, R7E

TiN, R1W

T1N, R2W

T1N, R3W

T1N, RAW

T1N, R5W

T1N, R6W

T1N, R7W

T1N, R8W

T2N, R1E
T2N, R2E

T2N, R3E

T2N, R4E

T2N, R6E (except that portion in Indian Country)
T2N, R7E (except that portion in Indian Country)
T2N, R8E

T2N, ROE

T2N, R10E

T2N, R11E

T2N, R12E (except that portion in Gila County)
T2N, R13E (except that portion in Gila County)
T2N, R1W

T2N, R2W

T2N, R3W

T2N, RAW

T2N, R5W

T2N, R6W

T2N, R7W
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Designated Area

Designation
Type

T2N, R8W

T3N, R1E

T3N, R2E

T3N, R3E

T3N, R4E

T3N, R5E (except that portion in Indian Country)
T3N, R6E (except that portion in Indian Country)
T3N, R7E (except that portion in Indian Country)
T3N, RSE

T3N, R9E

T3N, R10E (except that portion in Gila County)
T3N, R11E (except that portion in Gila County)
T3N, R12E (except that portion in Gila County)
T3N, R1W

T3N, R2W

T3N, R3W

T3N, R4W

T3N, R5W

T3N, R6W

T4N, R1E

T4N, R2E

T4N, R3E

T4N, R4E

T4N, R5E

T4N, R6E (except that portion in Indian Country)
T4N, R7E (except that portion in Indian Country)
T4N, RSE

T4N, R9E

T4N, R10E (except that portion in Gila County)
T4N, R11E (except that portion in Gila County)
T4N, R12E (except that portion in Gila County)
T4N, R1W

T4N, R2ZW

T4N, R3W

T4N, RAW

T4N, R5W

TAN, R6W

T5N, R1E
T5N, R2E
T5N, R3E
T5N, R4E
T5N, R5E
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Designation

Designated Area Type

T5N, R6E
T5N, R7E
T5N, R8E
T5N, R9IE (except that portion in Gila County)
T5N, R10E (except that portion in Gila County)
T5N, R1W
T5N, R2W
T5N, R3W
T5N, RAW
T5N, R5W

T6N, R1E (except that portion in Yavapai County)
T6N, R2E

T6N, R3E

T6N, R4E

T6N, R5E

T6N, R6E

T6N, R7E

T6N, R8E

T6N, RIE (except that portion in Gila County)
T6N, R10E (except that portion in Gila County)
T6N, R1W (except that portion in Yavapai County)
T6N, R2W

T6N, R3W

T6N, RAW

T6N, R5W

T7N, R1E (except that portion in Yavapai County)
T7N, R2E (except that portion in Yavapai County)
T7N, R3E

T7N, R4E

T7N, R5E

T7N, R6E

T7N, R7E

T7N, R8E

T7N, RIE (except that portion in Gila County)
T7N, R1W (except that portion in Yavapai County)
T7N, R2W (except that portion in Yavapai County)

T8N, R2E
T8N, R3E
T8N, R4E
T8N, R5E
T8N, R6E
T8N, R7E

except that portion in Yavapai County)
except that portion in Yavapai County)
except that portion in Yavapai County)
except that portion in Yavapai County)
except that portion in Yavapai County)
except that portion in Yavapai County)

—~ e~~~ o~ —~
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Designated Area

Designation
Type

T8N, R8E (except that portion in Yavapai and Gila Counties)
T8N, RIE (except that portion in Yavapai and Gila Counties)

T1S, R1E (except that portion in Indian Country)

T1S, R2E (except that portion in Pinal County and in Indian
Country)

T1S, R3E

T1S, R4E

T1S, R5E

T1S, R6E

T1S, R7E

T1S, R1W

T1S, R2W

T1S, R3W

T1S, RAW

T1S, R5W

T1S, R6W

T2S, R1E (except that portion in Indian Country)
T2S, R5E

T2S, R6E

T2S, R7E

T2S, R1W

T2S, R2W

T2S, R3W

T2S, RAW

T2S, R5W

T3S, R1E

T3S, R1W
T3S, R2W
T3S, R3W
T3S, R4AW
T3S, R5W

T4S, R1E

T4S, R1W
T4S, R2W
T4S, R3W
T4S, R4AW
T4S, R5W

T5S, R4W (Sections 1 through 22 and 27 through 34)
Pinal County (part) ...ccccceveeveveverecnennas
T1N, R8E
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Designation

Designated Area Type

Nonattainment
T1S, R8E (Sections 1 through 12)

1.1.3 Maricopa-Pinal Nonattainment Area

If, given future ozone design values, Pinal County’s Queen Valley ozone monitor violates the 2015
Ozone NAAQS and Gila County’s Tonto National Monument ozone monitor attains the 2015
NAAQS, then Arizona recommends that the 2008 Phoenix-Mesa Ozone Nonattainment Area
boundary be expanded by an additional section of Pinal County to include the Queen Valley
monitor and San Tan Valley.

Designated Area Designation
Type
Phoenix Area:
Maricopa County (part)......cceeeeeeeveereseennne Nonattainment
T1N, R1E (except that portion in Indian Country)
T1N, R2E
T1N, R3E

T1N, R4E (except that portion in Indian Country)
T1N, R5E (except that portion in Indian Country)
T1N, R6E

TIN, R7E

TIN, R1IW

T1N, R2W

T1N, R3W

T1N, RAW

T1N, R5W

T1N, R6W

T1N, R7W

T1N, R8W

T2N, R1E
T2N, R2E

T2N, R3E

T2N, R4E

T2N, R6E (except that portion in Indian Country)
T2N, R7E (except that portion in Indian Country)
T2N, R8E

T2N, ROE

T2N, R10E

T2N, R11E

T2N, R12E (except that portion in Gila County)
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Designated Area

Designation
Type

T2N, R13E (except that portion in Gila County)
T2N, R1W
T2N, R2W
T2N, R3W
T2N, RAW
T2N, R5W
T2N, R6W
T2N, R7W
T2N, R8W

T3N, R1E
T3N, R2E

T3N, R3E

T3N, R4E

T3N, R5E (except that portion in Indian Country)
T3N, R6E (except that portion in Indian Country)
T3N, R7E (except that portion in Indian Country)
T3N, R8E

T3N, ROE

T3N, R10E (except that portion in Gila County)
T3N, R11E (except that portion in Gila County)
T3N, R12E (except that portion in Gila County)
T3N, R1W

T3N, R2W

T3N, R3W

T3N, RAW

T3N, R5W

T3N, R6W

T4N, R1E
T4N, R2E

T4N, R3E

T4N, R4AE

T4N, R5E

T4N, R6E (except that portion in Indian Country)
T4N, R7E (except that portion in Indian Country)
TAN, R8E

TAN, ROE

T4N, R10E (except that portion in Gila County)
T4N, R11E (except that portion in Gila County)
T4N, R12E (except that portion in Gila County)
TAN, R1IW

TAN, R2W

TAN, R3W

TAN, RAW
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Designation

Designated Area Type

T4N, R5W
T4N, R6W

T5N, R1E

T5N, R2E

T5N, R3E

T5N, R4E

T5N, RSE

T5N, R6E

T5N, R7E

T5N, R8E

T5N, RIE (except that portion in Gila County)
T5N, R10E (except that portion in Gila County)
T5N, R1W

T5N, R2W

T5N, R3W

T5N, RAW

T5N, R5W

T6N, R1E (except that portion in Yavapai County)
T6N, R2E

T6N, R3E

T6N, R4E

T6N, R5E

T6N, R6E

T6N, R7E

T6N, RSE

T6N, RIE (except that portion in Gila County)
T6N, R10E (except that portion in Gila County)
T6N, R1W (except that portion in Yavapai County)
T6N, R2W

T6N, R3W

T6N, R4AW

T6N, R5W

T7N, R1E (except that portion in Yavapai County)
T7N, R2E (except that portion in Yavapai County)
T7N, R3E

T7N, R4E

T7N, R5E

T7N, R6E

T7N, R7E

T7N, R8E

T7N, RIE (except that portion in Gila County)
T7N, R1W (except that portion in Yavapai County)
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Designated Area

Designation
Type

T7N, R2W (except that portion in Yavapai County)

T8N, R2E (except that portion in Yavapai County)
T8N, R3E (except that portion in Yavapai County)
T8N, R4E (except that portion in Yavapai County)
T8N, R5E (except that portion in Yavapai County)
T8N, R6E (except that portion in Yavapai County)
T8N, R7E (except that portion in Yavapai County)
T8N, R8E (except that portion in Yavapai and Gila Counties)
T8N, RIE (except that portion in Yavapai and Gila Counties)

T1S, R1E (except that portion in Indian Country)

T1S, R2E (except that portion in Pinal County and in Indian
Country)

T1S, R3E

T1S, R4AE

T1S, R5E

T1S, R6E

T1S, R7E

T1S, R1W

T1S, R2W

T1S, R3W

T1S, RAW

T1S, R5W

T1S, R6W

T2S, R1E (except that portion in Indian Country)
T2S, RSE

T2S, R6E

T2S, R7E

T2S, R1W

T2S, R2W

T2S, R3W

T2S, RAW

T2S, R5W

T3S, R1E
T3S, R1W
T3S, R2W
T3S, R3W
T3S, R4W
T3S, R5W

T4S, R1E
T4S, R1W
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Designation

Designated Area Type

T4S, R2W
T4S, R3W
T4S, RAW
T4S, R5W

T5S, R4W (Sections 1 through 22 and 27 through 34)

Pinal County (Part) ....ccecevevevnrecerrennnne Nonattainment
T1N, R8E
T1N, ROE
T1N, R10E

T1S, R8E
T1S, ROE
T1S, R10E

T2S, R8E
T2S, RIE (Sections 1 through 6)
T2S, R10E (Sections 1 through 6)

T3S, R7E
T3S, R8E
T3S, R9E (Section 19)

1.1.4 Maricopa-Pinal-Gila Nonattainment Area

If, given future ozone design values, both Pinal County’s Queen Valley ozone monitor and Gila
County’s Tonto National Monument ozone monitor violate the 2015 Ozone NAAQS, then Arizona
recommends that the 2008 Phoenix-Mesa Ozone Nonattainment Area boundary be expanded by
a small section of Gila County to include the Tonto National Monument monitor, and by an
additional section of Pinal County to include the Queen Valley monitor and San Tan Valley.

Designation

Desi
esignated Area Type

Phoenix Area:
Gila County (part).....ccccceeeeeeeeveeececiennnes Nonattainment
T2N, R12E (except that portion in Maricopa County)

T3N, R12E (except that portion in Maricopa County)
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Designation

Designated Area Type

T4N, R12E (Sections 25 through 29 (except those portions
in Maricopa County) and 33 through 36 (except those
potions in Maricopa County)

Nonattainment

Maricopa County (part)......cceeeeeeverereennnnes

T1N, R1E (except that portion in Indian Country)
T1N, R2E

T1N, R3E

T1N, R4E (except that portion in Indian Country)
T1N, R5E (except that portion in Indian Country)
T1N, R6E

TIN, R7E

TIN, R1IW

T1N, R2W

T1N, R3W

T1N, RAW

T1N, R5W

T1N, R6W

T1N, R7W

T1N, R8W

T2N, R1E

T2N, R2E

T2N, R3E

T2N, R4AE

T2N, R6E (except that portion in Indian Country)
T2N, R7E (except that portion in Indian Country)
T2N, RSE

T2N, R9E

T2N, R10E

T2N, R11E

T2N, R12E (except that portion in Gila County)
T2N, R13E (except that portion in Gila County)
T2N, R1W

T2N, R2W

T2N, R3W

T2N, RAW

T2N, R5W

T2N, R6W

T2N, R7W

T2N, R8W

T3N, R1E
T3N, R2E
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Designated Area

Designation
Type

T3N, R3E

T3N, R4E

T3N, R5E (except that portion in Indian Country)
T3N, R6E (except that portion in Indian Country)
T3N, R7E (except that portion in Indian Country)
T3N, R8E

T3N, ROE

T3N, R10E (except that portion in Gila County)
T3N, R11E (except that portion in Gila County)
T3N, R12E (except that portion in Gila County)
T3N, R1IW

T3N, R2W

T3N, R3W

T3N, RAW

T3N, R5W

T3N, R6W

T4N, R1E

T4N, R2E

T4N, R3E

T4N, R4E

TAN, R5E

T4N, R6E (except that portion in Indian Country)
T4N, R7E (except that portion in Indian Country)
TAN, R8E

TAN, ROE

T4N, R10E (except that portion in Gila County)
T4N, R11E (except that portion in Gila County)
T4N, R12E (except that portion in Gila County)
T4N, R1W

T4N, R2W

T4N, R3W

T4N, RAW

T4N, R5W

T4N, R6W

T5N, R1E
T5N, R2E
T5N, R3E
T5N, R4E
T5N, R5E
T5N, R6E
T5N, R7E
T5N, R8E
T5N, RIE (except that portion in Gila County)
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Designation

Designated Area Type

T5N, R10E (except that portion in Gila County)
T5N, R1W
T5N, R2W
T5N, R3W
T5N, RAW
T5N, R5W

T6N, R1E (except that portion in Yavapai County)
T6N, R2E

T6N, R3E

T6N, R4E

T6N, R5E

T6N, R6E

T6N, R7E

T6N, R8E

T6N, RIE (except that portion in Gila County)
T6N, R10E (except that portion in Gila County)
T6N, R1W (except that portion in Yavapai County)
T6N, R2W

T6N, R3W

T6N, RAW

T6N, R5W

T7N, R1E (except that portion in Yavapai County)
T7N, R2E (except that portion in Yavapai County)
T7N, R3E

T7N, R4E

T7N, RSE

T7N, R6E

T7N, R7E

T7N, R8E

T7N, RIE (except that portion in Gila County)
T7N, R1W (except that portion in Yavapai County)
T7N, R2W (except that portion in Yavapai County)

T8N, R2E (except that portion in Yavapai County)
T8N, R3E (except that portion in Yavapai County)
T8N, R4E (except that portion in Yavapai County)
T8N, R5E (except that portion in Yavapai County)
T8N, R6E (except that portion in Yavapai County)
T8N, R7E (except that portion in Yavapai County)
T8N, R8E (except that portion in Yavapai and Gila Counties)
T8N, RIE (except that portion in Yavapai and Gila Counties)

—~ o~~~ o~ —~

T1S, R1E (except that portion in Indian Country)
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Designation

Designated Area Type

T1S, R2E (except that portion in Pinal County and in Indian
Country)
T1S, R3E
T1S, R4E
T1S, R5E
T1S, R6E
T1S, R7E
T1S, R1IW
T1S, R2W
T1S, R3W
T1S, R4W
T1S, R5W
T1S, R6W

T2S, R1E (except that portion in Indian Country)
T2S, R5E

T2S, R6E

T2S, R7E

T2S, R1W

T2S, R2W

T2S, R3W

T2S, RAW

T2S, R5W

T3S, R1E
T3S, R1W
T3S, R2W
T3S, R3W
T3S, RAW
T3S, R5W

T4S, R1E

T4S, R1W
T4S, R2W
T4S, R3W
T4S, R4AW
T4S, R5W

T5S, R4AW (Sections 1 through 22 and 27 through 34)
Nonattainment

Pinal County (part) .....ccccceeveveeveeeenenn
T1N, R8E

T1N, ROE

T1N, R10E
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Designation

Designated Area Type

T1S, RSE
T1S, R9E
T1S, R10E

T2S, R8E
T2S, ROE (Sections 1 through 6)
T2S, R10E (Sections 1 through 6)

T3S, R7E
T3S, R8E
T3S, ROE (Section 19)

1.2 Township and Ranges for Recommended Yuma

Nonattainment Area
Designated Area Designation
Type
Yuma County (part)® ......cccceeeereerennene. Nonattainment

That portion within Yuma County of the area described by
the following:

1. Bounded on the north and west by the Arizona state

line

2. Bounded on the south by the line of latitude at 32°
39'20"N

3. Bounded on the east by the line of longitude 114° 33'
50"W

4. And excluding the sections 10, 11, and 12 of
township T9S, R23W and any portion in Indian
Country

! There are conflicting township section grid lines near the state line in this portion of Yuma County. For this reason,
ADEQ utilized a different method to describe the Yuma area boundary in this recommendation.
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2 Introduction and Background

2.1 Ozone Formation

Ozone is not released directly by any source but is rather a secondary pollutant formed from a
complicated process involving precursor pollutants and sunlight. Nitrogen oxides NOx and VOCs
are generally known as the main precursor pollutants to ozone, although other molecules are
often involved in formation. Ozone forms naturally in the earth’s troposphere? as simplified in
Figure 2-1. Nitrogen dioxide (NO2) and oxygen (O;) react (i.e. photolyze) under the sun’s heat and
ultra violet rays to form nitrogen monoxide (NO) and ozone (0s), and vice versa.3 In a separate
reaction, VOCs can oxidize and the resulting free radicals can convert nitrogen monoxide to
nitrogen dioxide. This natural VOC reaction disrupts the equal balance of the photocatalytic
reaction and allows for a slight accumulation of ozone.*

Figure 2-1 Ozone Formation

NOyxand VOCs are both naturally emitted compounds (e.g. NOx is emitted from soils, lightning,
wildfires, and stratospheric intrusions® and VOCs are emitted from live plants, such as pine trees,

2 The troposphere is the Earth’s lowest atmospheric layer extending “from the earth’s surface to about 8 km above
polar regions and to about 16 km above tropical regions.” EPA, Air Quality Criteria for Ozone and Related
Photochemical Oxidant: Volume 11 of 111, p. AX2-2 (2006) available at
https://cfpub.epa.gov/ncealrisk/recordisplay.cfm?deid=149923&CFID=58102340&cftoken=94355181.

3 See generally id. at AX2-3 — AX-2-5; NASA EARTH OBSERVATORY, Chemistry in the Sunlight,
http://earthobservatory.nasa.gov/Features/ChemistrySunlight/chemistry_sunlight3.php (last visited May 27, 2016).

4 See generally id.

S EPA, Air Quality Criteria for Ozone and Related Photochemical Oxidant: Volume I of 111, p. 2-20 (2006) available
at https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=149923&CFID=58102340&cftoken=94355181.

May 31, 2016 Proposed Draft Page 20



https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=149923&CFID=58102340&cftoken=94355181
http://earthobservatory.nasa.gov/Features/ChemistrySunlight/chemistry_sunlight3.php
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=149923&CFID=58102340&cftoken=94355181

as byproducts of photosynthesis®). However, NOyand VOCs are also produced by human activity
(anthropogenically). Anthropogenically emitted NOy sources include fossil fuel combustion
sources such as car engines and industrial boilers (such as those found at electric generating
stations). Anthropogenic VOCs originate from sources such as paints, coatings, and fossil fuels
(e.g. gasoline). The addition of more NOx and VOCs into the equation, as a result of
anthropogenic emissions, causes the accumulation of ozone concentrations to approach
unhealthy and environmentally dangerous levels. Accumulation of ozone is especially likely to
occur in urban areas where man-made NOx and VOC emissions are very high.” Urban populations
are therefore likely the most affected by ozone’s negative effects, such as reduction in lung
function and respiratory inflammation and distress.® Ozone can also cause disruptions in
ecosystems and reductions in plant growth, including crop yield loss.?

2.2 Legal Requirements and Guidance

In accordance with Clean Air Act (“CAA”) section 108, the Environmental Protection Agency
(“EPA”) Administrator must identify, list, and issue criteria for certain air pollutants that in her
“judgment, cause or contribute to air pollution which may reasonably be anticipated to endanger
public health or welfare.” EPA has listed six such pollutants, commonly called “criteria
pollutants.” Because of ozone’s negative health and welfare (i.e. environment) effects, ozone is
regulated through the CAA as a criteria pollutant. According to CAA section 109, EPA must set
emission standards for criteria pollutants, also known as National Ambient Air Quality Standards
(NAAQS).

Once EPA establishes or revises the NAAQS, CAA section 107(d)(1) mandates the governor of
each state to submit initial area designations to the EPA within the time required by EPA, but no
later than one year after the NAAQS revision. The initial designations must list all areas within
the state as either nonattainment, attainment, or unclassifiable. A nonattainment area is any
area that does not meet (or that contributes to ambient air quality in a nearby area that does not
meet) the national primary or secondary ambient air quality standard (“NAAQS”) for the
pollutant. An attainment area is any area outside of a nonattainment area that meets the NAAQS.
An unclassifiable area is any area that cannot be classified on the basis of available information
as meeting or not meeting the NAAQS.

6 See id. at 2-21; D. Ehhalt, M. Prather, et al., Intergovernmental Panel on Climate Change (IPCC) Third
Assessment Report: Climate Change 2001, Working Group I: The Scientific Basis, Chapter 4, Section 4.2.3.2
available at http://www.grida.no/publications/other/ipcc_tar/?src=/climate/ipcc_tar/wgl/127.htm (last visited May
27, 2016).

" See EPA, Criteria for Ozone, supra note 5 at E-6 (“The daily maximum 1-h O3 concentrations tend to be much
higher in large urban areas or in areas downwind of large urban areas.”).

8 See generally EPA, supra note 5 at E-10 — E-23.

9 See generally EPA, supra note 5 at E-23 — E-30.
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ADEQ is tasked with preparing the boundary designations and supporting documents for the
entire state of Arizona.'® According to Arizona statute, ADEQ’s proposed recommendations must
first be completed and posted on ADEQ’s website between 4 and 5 months before they are due
to the governor.!! ADEQ must then hold a public hearing regarding the recommendations after
a comment period.'? These proposed recommendations are then submitted to the governor at
least one month before the governor must submit his initial designations.*® Finally, the governor
submits his initial boundary designations to the EPA before the federally imposed deadline.

EPA most recently revised and promulgated the ozone NAAQS to 70 ppb*4 on October 1, 2015.%°
In order to comply with CAA section 107(d)(A) and the 2015 Ozone standard final rule,* all states’
initial boundary designations are due before October 1, 2016. ADEQ’s draft recommendation is
further time constrained by state statute as noted above.

To comply with statutory time constraints, ADEQ collected and analyzed data as it became
available. ADEQ also applied current guidance as it became available, including EPA’s Background
White Paper!” and Boundary Guidance.'® Attachment 3 of the Boundary Guidance lays out the
main factors to consider in determining nonattainment area boundaries for the 2015 Ozone
NAAQS. EPA will consider this guidance and associated factors in determining final boundary
designations. The five guiding factors and a short summary of each follows:

Air Quality Data

Emissions and Emissions-Related Data
Meteorology

Geography/Topography

Jurisdictional Boundaries

vk wn e

For air quality data, designators are guided to identify all monitors in an area, all monitored
violations, and design values for all monitors. Such data should exclude concurred exceptional
event data. States will use 2013-2015 monitored design value data for initial designations, while
EPA will use 2014-2016 data. EPA suggests evaluating historical trend data to provide a greater

10 See Arizona Revised Statutes § 49-405 (2015) available at
http://www.azleg.state.az.us/FormatDocument.asp?inDoc=/ars/49/00405.htm&Title=49&DocType=ARS.

11 See id.

12 See id.

13 See id.

14 As calculated per 40 CFR § 50.19 (2015).

15 See National Ambient Air Quality Standards for Ozone Final Rule, 80 FR 65292, 65435 (Oct. 26, 2015)
(standards were promulgated October 1, 2015).

161d. at 65438.

17 Implementation of the 2015 Primary Ozone NAAQS: Issues Associated with Background Ozone — White Paper for
Discussion [Background White Paper] (December 30, 2015), available at https://www.epa.gov/ozone-
pollution/background-ozone-workshop-and-information.

18 Area Designations [Guidance] for the 2015 Ozone National Ambient Air Quality Standards [Boundary
Guidance], Memorandum from Janet G. McCabe, Acting Assistant Administrator, to Regional Administrators,
Regions 1-10 (February 25, 2016), available at https://www.epa.gov/ozone-designations/ozone-designations-
guidance-and-data.
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understanding of the nature of ozone issues in an area. EPA also suggests evaluating the spatial
and temporal distribution of exceedances.

For emissions and emissions-related data, EPA recommends using the most recent National
Emissions Inventory Data to evaluate county level emissions magnitudes and the geographic
locations of NOx and VOC sources. As of the date of this analysis, the most current National
Emission Inventory is 2011. EPA encourages examining whether an area is NOx or VOC limited,
although ADEQ notes that when considering background and transported emissions impacts, it
is sometimes difficult to make this kind of determination. EPA evaluates emissions data from
nearby counties to assess potential contribution (See Section 2.3.2). EPA points out that while far
upwind sources are not “nearby,” an evaluation of an area can identify the impact of emissions
from distant sources and differentiate such emissions from nearby emissions. EPA also suggests
analyzing population and location of urbanization as these can be indicators of emissions-related
activities. In addition, traffic and commuting patterns can directly relate to precursor emissions
and can show the interrelatedness to a nearby area. EPA suggests examining major arteries,
traffic volume, and vehicle miles traveled (VMT).

EPA encourages evaluating meteorological information to “assess the fate and transport of
emissions contributing to ozone concentrations.”!® The agency also suggests assessing source-
receptor analysis relationships using wind speed and wind speed direction, possibly by way of
running HYSPLIT (Hybrid Single-Particle Lagrangian Integrated Trajectory) model trajectories.

EPA states that geography and topography, the location of physical features of land, may
influence the fate, formation, and distribution of ozone concentrations.

Jurisdictional boundaries may be considered “once the geographic extent of the violating area
and the nearby area contributing to violations is determined...for the purposes of providing a
clearly defined legal boundary and carrying out the air quality planning and enforcement
functions for nonattainment areas.”?°

The final step is that all of the above five factors are then weighed together as a whole in a weight
of evidence. Considering all of the factors and data, one conclusion will appear superior to others.

2.3 ADEQ’s Approach

2.3.1 ADEQ’s Five Factor Data and General Approach

After consideration of current available data in the context of the Boundary Guidance’s five
factors and consultation with stakeholders, ADEQ recommends most of the state as attainment
or unclassifiable areas. ADEQ also recommends four boundaries for the Phoenix nonattainment

19 Boundary Guidance, supra note 18, Attachment 3 at 7.
20 Boundary Guidance, supra note 18, Attachment 3 at 10.
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area, contingent upon 2016 monitoring data, and a partial county nonattainment area for Yuma
County. These recommendations are based on monitoring data for the years 2013 through 2015.
Given future design values, ADEQ may revise these recommendations.

ADEQ analyzed the best available data using the guiding five factors. The general sources of
analyzed data are presented in Tables Al-1, -2, -3, -4, and -5 in Section Al.1 of Appendix A.

For air quality data, ADEQ analyzed 2015 design values based on the 4™ highest maximum daily
values for 2013-2015. Design values for the entire state are available in the attached Table A2-1
of Appendix A. All design values are derived from certified data monitored according to 40 CFR
Part 58, including both CASTNET, ADEQ, and county operated monitors. Most ADEQ operated
ozone monitors in the state have historically reported data for the ozone season only (April
through October), per 40 CFR Part 58, Appendix D, Paragraph 4.1(i) and Arizona’s approved
annual network plans.?! However, from 2016 forward the monitors will report year-round. ADEQ
notes that while no exceptional events are concurred with by EPA, there is at least one
exceptional event demonstration planned for submission to the EPA that may impact attainment
status for future year design values. See Figure A2-1 in Section A2.1 of Appendix A for an overall
picture of the Arizona’s monitoring network.

For emissions and emissions related data, ADEQ analyzed the following resources: the 2011
National Emissions Inventory (“2011 NEI”); 2014 permitted synthetic minor and major point
source reporting data from ADEQ, Maricopa County, and Pinal County (“2014 point source data”);
EPA transport modeling information (“EPA transport modeling”); U.S. Department of Agriculture
data (“USDA data”); Arizona State Land Department land ownership data (“AZ land ownership
data”); U.S. Census population data for 2000 and 2010 (“U.S. Census data”); Pinal County prison
populations; Highway Performance Monitoring System (HPMS) traffic data; U.S. Department of
Transportation statistics on border crossing data; and metropolitan planning organizations’
(MPO) regional transportation plans (RTPs). Regarding traffic data, ADEQ looked at both average
annual daily traffic (AADT),?2 and vehicle miles traveled (VMT).23 ADEQ found that visually viewing
roads in terms of VMT was unrepresentative in that not all traffic-counted road segments are the
same length. Hence, all visual representations are shown in terms of AADT. VMT is provided as
an area-wide estimate based on HPMS-sourced AADT for a specific area.

For meteorological data, ADEQ extracted real time data for the design value period from various
sites, unless no meteorological data was available onsite. Using the best available meteorological
data, ADEQ created annual average wind roses and wind roses for the 10 highest concentration
days between 2013 and 2015. ADEQ also ran HYSPLIT model trajectories for at least the 10
highest days for every violating monitor in the state. ADEQ only included some of the HYSPLIT
model results in this document, but all information is available upon request. ADEQ performed

21 For more information see Appendix A (2015 Ozone Boundary Recommendation TSD), Section A2.1: Ozone
Design Values.

22 ADT is a bidirectional count of average number of cars passing through a particular road segment in one day
ZVMT is ADT multiplied by the length of the counted road segment, and annual VMT is that number multiplied by
the number of days in the year.
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analyses juxtaposing HYSPLIT modeling results to hourly concentrations. Meteorological analyses
are detailed in Section A3 of Appendix A to this recommendation.

For geographical and topographical maps, ADEQ used available base and reference maps in ESRI
and GIS. Meteorological information was analyzed and weighted as appropriate within the
context of geography and topography.

Jurisdiction was analyzed by evaluating known entities who have various types of authorities and
the physical boundaries of such authorities. ADEQ evaluated what entities have air quality
permitting authority, air quality planning authority, transportation planning authority, and where
county boundaries, tribal land boundaries, and previously established ozone nonattainment
areas are located.

EPA then guides the regions and the states to consider the above five factors together in a weight
of evidence analysis. While ADEQ heavily relied on the five factor analysis for evaluating the
Phoenix area, ADEQ finds that the five factor analysis is not as relevant to the Yuma County area,
and in fact, is not reasonably applied to the area (See )

In developing its recommendations, ADEQ involved as many stakeholders as possible. The agency
held public stakeholder meetings on February 23, 2016, April 14, 2016, May 23, 2016, and May
24,2016. ADEQ closely consulted with several agencies and stakeholders throughout the process,
including, but not limited to: Pinal County Air Quality Control District (“PCAQCD”), Maricopa
Association of Governments (“MAG”), Maricopa County Air Quality Department (“MCAQD”),
Yuma Metropolitan Planning Organization (“YMPO”), and Yuma County officials. In addition,
ADEQ held a public hearing regarding the proposed recommendations on [WILL INSERT DATE
UPON COMPLETION].

In Section 3 below, ADEQ analyzed the available data to recommend four specific future state
nonattainment designation boundary options for the 2015 Ozone standard, contingent upon
2016 data. In Section 4 below, ADEQ identifies a partial county nonattainment boundary for the
Yuma nonattainment area. In section 5 below, ADEQ identifies attainment/unclassifiable areas
in the state, including Mohave County among other counties.

2.3.2 Transport and Background

As scientists learn more about background and the NAAQS approaches background levels, it
becomes increasingly important to attempt to quantify background and transport levels. As
standard levels lower, background and transport have a proportionally increased effect on
nonattainment concentrations, especially as background levels continue to increase in
magnitude. Quantifying background and transport inform how to design effective control
strategies and the feasibility of reaching attainment through such control strategies. For this
reason, ADEQ weighed transport and background heavily, as appropriate, in its determination of
effective boundaries.
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2.3.2.1 Transport

Transport has been shown to affect ambient concentrations in Arizona and in the southwestern
region generally. Several studies show that long-range interstate and international transport of
ozone occurs throughout the atmosphere. A couple of studies performed in northern U.S. cities
showed that ozone concentrations over metropolitan areas increase with wind speed, indicating
that the transport of ozone and its precursors from upwind areas is important.?* 2> Another study
by Comrie (1994) used an air-mass trajectory analysis to evaluate the sources of high ozone
events in rural, forested Pennsylvania and found that the Ohio River Valley and Texas are the
most probable sources of NOx emissions.?® A study by Blumenthal (1997) showed that during
episodes of high ozone in the eastern U.S. winds several hundred meters above the ground can
transport pollutants from the west, even if surface winds are from another direction.?’” Additional
studies established that nocturnal low level jets are able to transport pollutants that have been
entrained into the residual boundary layer several hundred kilometers, and can contribute to
high levels of ozone overnight and in the early morning.?® There have been numerous other
studies, such as Levy (1985),%° Lin (2012),%° and Langford (2010)3, to show that the transport of
surface ozone over long distances is possible, and that previously thought hindrances such as
topography and lack of daylight are not as important. There are also several studies performed
using chemical modeling to analyze tropospheric ozone transport. EPA performed chemical
modeling to assess the impact of transport on ozone concentrations throughout the country.
Their analysis utilized the Comprehensive Air Quality Model with Extensions (CAMx version 6.11).
This modeling platform utilized a 2011 base year for emissions, meteorology, and other inputs
and was then projected forward to 2017.

2.3.2.2 Background

Background has also been shown to affect monitors in Arizona and in the southwestern region
generally. EPA’s definition for background includes internationally transported emissions and

24 Schichtel, BA; Husar, RB. (2001). Eastern North American transport climatology during high- and low-ozone
days. Atmos Environ 35: 1029-1038.

2 Husar, RB; Renard, WP. (1998). Ozone as a function of local wind speed and direction: Evidence of local and
regional transport. 91st annual meeting and exhibition of the Air & Waste Management Association, San Diego,
CA.

% Comrie, A.C. (1994). Tracking ozone: air-mass trajectories and pollutant source regions influencing ozone in
Pennsylvania forests. Annals of the Association of American Geographers 84 (4), 635-651.

27 Blumenthal, DL; Lurmann, FW; Kumar, N; Dye, TS; Ray, SE; Korc, ME; Londergan, R; Moore, G. (1997).
Transport and mixing phenomena related to 0zone exceedances in the northeast US (analysis based on NARSTO-
northeast data). Santa Rosa, CA: Sonoma Technology. Retrieved from
http://capita.wustl.edu/otag/reports/otagrept/otagrept.html

28 Corsmeier, U; Kalthhoff, N; Kolle, O; Motzian, M; Fiedler, F. (1997). Ozone concentration jump in the stable
nocturnal boundary layer during a LLJ-event. Atmos Environ 31: 1977-1989.

2 Levy, H., Mahlman, J. D., Moxim, W. J., & Liu, S. C. (1985). Tropospheric ozone: The role of transport. Journal
of Geophysical Research, 90(D2), 3753-3772.

%0 Lin, M., Fiore, A. M., Horowitz, L. W., Cooper, O. R., Naik, V., Holloway, J., Wyman, B. (2012). Transport of
asian ozone pollution into surface air over the western united states in spring. Journal of Geophysical Research:
Atmospheres, 117(D21), - DOOVO?7.

81 Langford, A. O. (2010). Long-range transport of ozone from the Los Angeles basin: A case study. Geophysical
Research Letters, 37(6).
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interstate transport of natural emissions. EPA considers policy relevant background ozone to be
any ozone “formed from sources or processes other than U.S. manmade emissions of nitrogen
oxides (NOx), volatile organic compounds (VOC), methane (CH4), and carbon monoxide (CO).”3?
Background ozone can be: (1) naturally produced from sources such as stratospheric intrusion,
lightning, wildfires, and vegetation within the U.S. or abroad or (2) manmade abroad from
emission sources such as industrial processes, manmade fires, and car emissions outside of U.S.
borders. Ozone can exist in the atmosphere for weeks and can be transported long distances, as
shown by the literature above. According to a study commissioned by MAG, “background ozone
can vary significantly over daily, seasonal, and inter-annual time scales, and over a wide range of
spatial scales” and “natural sources contribute significantly to the daily-to-seasonal variability.”33
However, no model at this time is “capable of precise background estimates on a daily level.”3*
Long term background ozone is “influenced by industrialization and climate change trends.”®
Some scientists have evidenced that background is increasing as high as 1 ppb per year.3®

2.3.3 “Nearby” Interpretation

In the Boundary Guidance, EPA states that it evaluates emissions data from nearby counties to
assess each county’s potential contribution to a violating monitor. “Nearby” in EPA’s view means
that EPA will review relevant information associated with Office of Management and Budget
delineated statistical boundaries such as Combined Statistical Areas (“CSA”) and Core Based
Statistical Areas (“CBSA”, e.g. Metropolitan Statistical Areas (“MSA”)).3” While CBSAs and CSAs
do not presumptively form a nonattainment boundary,® the areas within such CBSAs and CSAs
are evaluated to determine whether such areas are likely to be contributing to nearby areas
within the same CBSA or CSA.

It is not necessarily appropriate to start with the CBSA or CSA and assume that the entire CBSA
or CSA is contributing to a violating monitor. ADEQ believes this is especially true in a state with
counties as large as those found in Arizona. Many areas in Arizona are practically, and for all
intents and purposes, rural areas. Such areas are still technically a part of an MSA or CSA because
there is an urban area somewhere else in the same county, even if not nearby in the general
sense of that word. ADEQ also believes that some violating monitors that may be physically
nearby, but outside of, a highly populated or high emitting MSA, and impacted mostly by that
high emitting area, rather than by other sources within the same CBSA as itself. Hence, ADEQ
agrees that CBSAs are not necessarily a good presumptively nearby starting point for a boundary;

32 Background White Paper, supra note 17, at 2; see also Ozone Standard Final Rule supra note 15, at 65436.

33 ENVIRON, Analysis of Rising Ozone Concentrations in Maricopa County in 2011-2012 (prepared for Maricopa
Association of Governments) (July 2013), p. 53, available at http://www.azmag.gov/Documents/EP_2013-11-

05 Analysis-of-Rising-Ozone-Concentrations-in-Maricopa-County-in-2011-2012.pdf.

34 Background White Paper supra note 17, at 4.

35 ENVIRON, supra note 33.

% ENVIRON, supra note 33.

37 See Boundary Guidance, supra note at 5-7.

38 See Boundary Guidance, supra note at 6.
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and in Arizona, given the large size of the counties, CBSAs may also not be an appropriate limiting
factor either.

2.3.4 EPA’s Mapping Tool

EPA’s mapping tool gives an excellent broad view of the state of the country and eases many
comparisons between states.3® However, after review, ADEQ believes that EPA’s mapping tool is
generally not an appropriate tool to use to define nonattainment boundaries in Arizona because
the resolution is far too low